SECTION 4ENVIRONMENTAL INVENTORY AND ANALYSIS

A ¢ Geology and Soils

Geology affects topography by creating the varying elevations seen in Town. It affects soils by providing
some of the parent materials with their different fertility and drainage characteristithese same
characteristics oboils affect the type of vegation supported and the type of development that can

occur. Geology, topography and soils all affect surface and groundwater hydrology, which are important

to both the natural and created environments. The underlying geology of Shrewsbury has givien ris
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Shrewsbury Ridge to the east.
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Thebedrock geologgf Shrewsburgonsists of five

(5) dominant rock types typically with @mheast
southwest orientation. One of the largest units
found in Shrewsbury are bands of the Nashoba
Formation (nu). Bands of this formation can be
found generally through the center of Shrewsbury
including in the vicinity of Ward, Golden, Temple,
Union, Prospect and Tomblin Hills, but also near
Route 290 including the area of Slocum Meadow
and Rawson Hill. 1t is described as light to gray

! 2 ‘ 3 % rocks composed chiefly of muscovite biotite
ollgoclasequartz gneisss Wlth a feW Ienses of marble Cutting thrahghNashoba Formation is the
Tadmuck Brook Schist (tb). Areas around the Masonic Nursing Home in the central part of town are largely
comprised of the Tadmuck Brook Schist, a metasedimentary rock that lies south of the Clinton Newbury
Fault. Small areda the northeast part of town contain amuscovite and quartz monzonite (mgm) and
metasiltstonephyllite (msp), both found proximal to the Tadmuck Brook Schist. Finally the eastern
portion of town is dominated by the Andover Granite (ag), a light to meditay guartz monzonite (an
igneous rock). One significant northeast southwest oriented fault has help created the juxtaposition of
these rock formations, the Spencer Brook Fault, west of TempléBtilosh, 1978)

The surficial geology of Centihassachusetts was largely influenced by glacial advance and retreat. The
most recent, the Wisconsin glacier, at times two miles thick, rode over the area creating and redistributing
glacial till, forming drumlins and outwash plai@ak Hill in Littletons the northern tip of a long ridge of

hills called Shrewsbury Ridge by geologistglacial times, the ridge acted as the eastern shore of a vast
glacial lake, Lake Nashua. Its northern shore was the face of the melting glacier.



In more rural and agridtural communitiessoil types and characteristiese of critical importance for
development. In Shrewsbury, where large portionshaf Townare served by central water and sewer
systems, and there are few agricultural operations, soil constraints glaglatively minor role in
development. As with slopes, confined areas of poor soils, like those with high water tables or that are
very rocky, do pose some development constraints. Again, on a town wide basis, these constraints are
generally not a hindince.

The Uepartment of Agriculture has produced a soil surveyttierTown It found that Shrewsbury is
covered by five general soil groups. The approximate percent of land area is shdwabléd.1 -
Shrewsbury Soils

To malfe soils mformatlon. easier to understand on .. 41 - Shrewsbury Soils
town-wide or regional basis, the USDA creates the

generalized groupings. However, in practice there { General Soil Group Approximate % of
dozens of distinct soil types that covbe Town Soil Land Area
scientists determine a number of variabl for these | WinooskiLimerick 3%

types including depth to bedrock, height of the watgrSaco

table, suitability for in ground septic systems, afdlinckleyMerrimac 17%

ability to support agricultural uses. While this plgrWindsor

will not go into the details of this data, it is importartPaxtorWoodbridge 61%

to note that eventhodd K { KNB & & 0 dzNE PGant@hSy G NI £ | 4S5 S NJ

and water systems diminish the importance ¢iChatfieldHollis 8%
specific soil characteristics, they still impafUrban LaneHinckley 6%
development on a locatiospecific basis. Shallowwater 504

soils may cause the need for blasting and thus add {SDA, Soil Survey of Worcester County,

expense. Other types thate relatively unstable may 1997)
necessitate special berms or embankments.

Within the five major soil groups the HinckiserrimacWindsor soils are the best suited for
development (though this generalization is very broad). Chatfiklllis soils on the othrehand generally
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WoodbridgeCanton, moderately limits development. A high water table and the potential for frost action

are particular problems. Witrespect to recreational development, the soil survey observes that in the
PaxtonWoodbridgeCanton soil group playgrounds are difficult to create because of the proliferation of
rocks and stones. Other recreational uses including trails and picnicaareless severely impacted. Soil

types are one factor to consider in development decisions, however, in Shrewsbury other factors will play

a more significant roleSoil Classification Descriptions are contained in AppendiX@wn of Shrewsbury

with Gentral Massachusetts Regional Planning Commission, 1999)

Error! Reference source not found. shows thesoils based on the dominant drainage class as well as the
locations of prime farmland soils.



B ¢ Topography and-andscape Charaate

Topography R L R R .

It would be difficult to paint SHE 6 a 0 dzZNE Qa f | Yy Ra Ol L#gewsbufy's tagdscapé N2 | R 0
variable, with elevations ranging from 755 festtRawson Hill to approximately 350 feit the Edgemere

section. Relatively small pockets of steeply sloping land are scattered througleotiwwn though there

are no large contiguous areaSeeply sloping lanan individual parcelsparticularly areas over 25%,

present problems for development. However, on a tewide basis, since these areas are relatively

limited, they do not pose major constraint. The 1987 open space plan recognized four areas of particular

note with respect to steep slopes: 1) in the northwest, east of Sewall Hill, 2) toward the satthesr

the Grafton town line3) in the northeast along Union Hill and, 4}he northeast along Rawson Hill.
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are Lake Quinsigamond in the west and the
Shrewsbury Ridge to the east (sBeor! Reference

source not found.). Views of the lake are afforded
particularly from the TowQ& Y|l 2a&s St ai
roadway corridors. Coming west on Interstate 290

the driver is given a rather sweeping viewaofvelt

defined valley with relatively high and steep
embankments on the western (Worcester) shore.

From Route 9 heading toward the lake, a few blinks

and the observer might miss it amongst all the retalil
development on both sidesFromRoute 20 to the sath, the lake is visible in various places, uthat

locationas more of a swamp than a deep finger lake. Otherwise there are few if any extended views of
the lake from major public places.

Rawson Hill in the northeast part of town, near Interst2@0, isthe TowrQa KA 3IKSad LRAyG |
above sea level. While a subdivision flanks it to the north, the hill itself is partially owrtbd BpwrQQ a
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foot of the hill and the state owns an area to the south as part of the Sudbury Assabet Concord (SUASCO)
watershed. Additional wetlands, some owned by the Conservation Commission, and the Northborough
Reservoir lie just to the east. Together these prtipe and features create a landscape with a great deal

of diversity. More prominent access could make this into an interesting and well used passive recreation

area. There may be a potential for development of new trails or enhancement of and connection to
existing trails on this property and nearby by properties.

Another important landscape feature is the Slocum Meadow. This over 300 acre wetland/floodplain
complex covers a large portion of the northwestern part of town, straddling Interstate 290.  Limited
views are available from Gulf Stre@&ome of the land is in public ownership, butich of it is in private



hands. The Townmight consider working more actilyewith the various owners to make this a more

widely used area for passive recreation and educatiblew England Forestry Foundation owns
approximately 75 acres on Gulf Street, which is open to the public and posted. This property connects to
townland.{ 2YS LR NIA2ya y2NIK 2F w2dziS nHdpn NBE | O0SaaArc
and City of Worcester still own about 135 acres as well.

Boston Hill and Green Hill in the southeastern parts of town also represent important landscape features
Again public access is limited, but there are views onto them from neighboring towns. Westborough had
specifically mentioned Green Hill in its previous open space plan as a place whereomtatinity
cooperation could preserve an important resourcéhese two features are also located in the largest
remaining undeveloped area in Shrewsbury. Generally the area is bounded by Route 20 to the north,
Cherry Street on the west artle Townline elsewhere. Appreciable development has occurred along
Arch Steet in the far southeastern part of town, but otherwise development is sparse with large tracts of
intact forest. Further, the state owns several large parcels of land that are part of the Grafton State
Hospital. Some of this land is relatively undepeld. This may be an ideal place to establish hiking trails,
and other passive recreation and conservation areas.

So while the motorist passing through town on Route 9 may suspect there are not many natural areas left
in Shrewsbury, the truth is thahe Townhas a number of important and beautiful landscapes that could

be meaningful amenities if preserved. Preservation by itself is an important goal, but raising public
awareness and providing good access will make these areas truly part of Shrewsbury.

C- Water Resources

Watersheds and Drainage
At A drainage network can be divided into drainage basins.
THE BIRDS

iy Often called watersheds, drainage basins are land areas
()
which collect the water from precipitation and replenish
waterways. Stams and brooks arén turn, fed by smaller

AAN ren
DON'T FEEI

POND WATER

FOR subwatersheds that comprise a large drainage basin.
HYDROSEEDING
15 PROHIBITED o o

2 Shrewsbury is divided by the watersheds of two major rivers,
Four‘mtain the Blackstone and Concord (including the Sudbury and

Music |BE Assabet). The Blackstone watershed esvapproximately

Tune to the western twothirds of the Town while the Concord
91.7FM covers the remaining areas in the east. However, because of
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throughthe Town The most significant named stream in the
Blackstone watershed the Big Bummet Brook which flows

due south into Grafton. Streams and brooks are important natural resource corridors. They contain the




habitats of many plants and animals. They also channel runoff into Wwatkes like Lake Quinsigamond.
In many wayshe health of streams and brooks dictates the quality of water in these larger water bodies.

A total 0f13.7 saparemiles of Shrewsbury lie within the Blackstone Watershed Basin and @&0esyiles

of Town lie within the Concord Watershed Basiihe Dwnis contained in the eadwaters of the Assabet

River 8bwatershed which is 103.5 sgre miles and also includes parts of Northbogbu and
Westborough. The otherubwatershed that includes parts of Shrewsbury is the Quinsigamond River
Subwatershed whicls 98.2 sgaremiles and also includes parts of Worcester, Grafton and Boylston. All
rain and snow that falls in Town will drain to these two (2) subwatersheds of the Blackstone and Concord
Watershed Basins. Water Resources M@ddap 5)shows the locabn of the majoraquifers,watersheds,
subwatersheds, andretlandsin Shrewsbury and surrounding towns.

Flood Plain and Wetlands
Awetlandis an area of land whosmilis saturatedwith moistureeither permanently or seasonally. Such

areas may also be covered partially or completely by shaboels of water.Wetlands includeswamps
marshes andbogs among othersandtend to occur in areas where, because of underlying geology, the
water table intersects with the ground surface or where slowly psmting soils prevent drainage.
Wetlands slow floodwaters, protect uplands from erosion, increase water quality, proeitieg for
recreation and study, support a diversity of wildlife across the landscape, moderate local climate,
recharge groundwater, produce products such as timber, peat, fish, rice, cranberries, blueberries, and hay
for livestock.

The total size afvetlands (DEP Wetlands layer) in Shrewsbury is 877.41 aStesum Meadow, located

in the vicinity of 1290 midway between the Route 140 interchange and the city of Worcester, is the
largest. This area is comprised of wetland soils, an open stream Bhfsdt) and associated floodplains
covering over 300 acres. The Meadow is almost entirely undeveloped with the exception of a few trails.
Several other large wetland areas are spread around town including some in the northeast owned by the
state as parbf the Sudbury Assabet Concor@8YASCQvatershed, another area due south of Dean Park
not far from Main Street and another area around and to the west of the New England Power Company
transmission lines northeast of Flint Pond. There are numerous smaltand areas throughouthe

Town These are important places for resource protection because they provide many benéfits to
Townincluding: floodcontrol, rechargeof the groundwatersupply,protection of public water supply,
prevention of pollution, and protection of wildlife habitatWetlands are shown on Map 5.

The total size of wetlands (DEP Wetlands layer) within ay#@0 flood zone (DFIRM layer) in Shrewsbury
is 446.01 acres. The 1§@ar flood plain areas are located in the lower lying elevatiohsany lakes,
ponds, streams and their tributarieand is calculated to be the level bod water expected to be
equaled or exceededvery 100 years on averag&Vhile the Federal Emergency Management Agency
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agreat indicator of the area potentially affected by rising flood watdrke 100year flood area is shown
on Map 6.

Groundwater Resources
Most importantly perhaps aréhe TowrQ groundwater resourcesA large and very productive aquifer is

located in the northwestern area of town. It runs from Boylston southerly into Shmenyshrough the

area of Newton Pond and down toward Lake Quinsigamond. This aquifer is theeTowrQ & Y 2 &
productive wells are located: the Home Farm and Sewall Street wells. Shrewsbury has-anuimtépal
agreement with the city of Worcester tdlacate ground water resources in the Lake Quinsigamond
aquifer. ¢ KS | ANBSYSyid fAYAla {KNBgaAOdzZNEQA dzasS (2 py2
gallons per day (MGD). The Town has been in discussions with Mass Department of Environmental
Praection (DEP) and the Massachusetts Executive Office of Housing and Economic Development (EOHED)
regarding potential increases to tha@anount This is also an area where sand and gravel mining has
removed much of the soil covering thereby greatiyninishing natural recharge capacity. In addition,
nearly all the homes and businesses in the area hawvsitenseptic systems versus municipal sewer
connections. Anothemore minoraquifer is located off South Street in the vicinity of Floral Stréett

the most partithe Townhas utilized most of the usable capacity of these aquifers. As such there are few
opportunities left forthe Townto develop additional sources for municipal groundwater supplies.

Protection of these resources is absolutesential to the long term health of the community. There are

no other major aquifers ithe Tovn and the remaining areas that have not been tapped are nowhere
near as productive. Pollution of any of these aquifers could mean a crisis of major progortienTown

has alreadexperiencedhe implications of ground water pollution when the highly tokiechloroethene
(TCEwas detected in the water supply. As a reshét Townconstructed a water treatment facility at a

cost of then $5.5 million. Subguentlythe Townhas also adopted strict aquifer protection regulations.
However, as discussed above there are existing land uses both inside and outside aquifer protection zones
that pose a potential threat tahe TowrQ & R N y | IAwbdd niake(Bi&s&ldd work toward even
greater protection of these resources including acquisition of land within the primary recharge areas of
the wells

Sourg:e Protection Areas
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wells, located in the northwest quadrant of Town. Hightwells are pumped to the Home Farm Water

Treatment Plant facility for treatment before entering the distribution syst@&ime three remaining wells

South St., Sewall St. #5 andlk5t are presently not in use because their rated daily capacities have been
transferred to the Home Farm Wells. This site has higher yield capacity and better pumping efficiency for

the Town.

Mineral deposits of iron and/or manganese, which occur naturally in the water and soil of the Northeast,
are present in these wells and can have health effects on residents. Despite the use of a sequestering
agent and other approaches to keep the manganesgolution, over time the mineral has accumulated

6



in the water distribution system. In order to remove the manganese, the Town completed the
construction of a Biological Treatment Facility, the Home Farm Water Treatment Plant, in 2018. The Town
also devéoped a flushing project to address the minerals that have already accumulated in the water
system that cannot be removed by the treatment facility.

Wellhead protection areas are important for protecting the recharge area around public water supply
(PWSyroundwater sourcesA Zone Il is a wellhead protection area that has been determined by hydro
geologic modeling and approved by tBepartment of Environmental ProtectiOna ~ d&r&ihgi/Nater
Program(DWP). In cases where hyegeologic modeling studies have not been performed and there is

no approved Zone Il, an Interim Wellhead Protection Area (IWPA) maybe estatbledestion DEP DWP

well pumping rates or default values. Certain land uses may be either prohibited or restricted in both
approved (Zone Il) and interim (IWPA) wellhead protection areas. The minimum IWPA radius is 400 feet
and the maximum radius is 0.51es.

The Source Protection areas for Shrewsbury are all located in the northwest corner of the Town in the
GAOAYAGE 2F [F1S vdZAyaAdlr Y2YROD ¢o2 AYOGSNRY 6StfK
wells. Approved Wellhead Protection Areas (Zbaggenerally overlap the IWPAs and extend from just

south of Route 290 up to the northern extent of Lake Quinsigamond. The Town has 6 community ground

water wells, no transient nogommunity wells, no community surface water sources, and no emergency

surface water sources. The Town of Northborough reservoir is located in the upper northeast corner of

town but is not used for drinking water. There are no Surface Water Protection Areas (Zone A, B, or C).

The 2003 Source Water Assessment and ProtectipotRetated that
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GP #1 South Street Well (01G) is currently inactive and located within Zone Il #578 in the
northwest of Shrewsbury. The Zone Il (#577) ferdther wells extends in to the City of Worcester

and the Town of Boylston, with a small section in the Town of West Boylston. The system also has

an emergency source, well 2271008G, which is not assessed in this report. Each well has a

Zone | of 400 fet. The wells are located in an aquifer with a high vulnerability to contamination
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1 Recharge Area: The surface area that contributes water to a well.
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be owned or controlled by the water supplier and limited to water supply activities.

Zone lI: The primary recharge area for the aquifer. This area is defined by hydrogeologic studies that must be
approved by DEP.

IWPA: Interim Wellhead Protdon Areas


http://www.state.ma.us/dep/
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In 2003 the Zone Il land uses for Shrewsbury were a mixture of resijeatmmercial, and light industrial
land uses. Some of the 2003 land uses and activities are or were potential sources of contamination. Key
Land Uses and Protection Issues included:

1. Inappropriate activities in Zone |

2. Residential land uses

3. Transportation corridors

4. Hazardous materials storage and use

5. Oil or hazardous material contamination sites
6. Comprehensive wellhead protection planning

The overall ranking of susceptibility to contamination for the system in 2003 was lighd lon the
presence of at least one high threat land use within the water supply protection areas.

2003 SWAP Recommendations are listed below. Actions have been taken to address many of these
recommendations. The Town should review these again tofskeether or additional actions can be
taken to reduce the susceptibility evemore.

Zone | Recommendations:
C To the extent possible, remove all non water supply activities from the Zone Is to comply with
59t Qad %2yS L NBIdANBYSyliao
C Use Best Management Practices (BMPs) for the storage, use, and disposal of hazardous materials
such as water supply chemicals and maintenance chemicals.
C Do not use or store pesticides, fertilizers or road salt within the Zone I.
C Keep any new non water sply activities out of the Zone I.

Residential Land Use Recommendations:
C Educate residents on best management practices (BMPs) for protecting water supplies. Distribute
the fact sheet which provides BMPs for common residential issues.
C Work with plannersa control new residential developments in the water supply protection areas.
C Promote BMPs for stormwater management and pollution controls.

Transportation Corridor Recommendations:

C Identify stormwater drains and the drainage system along transportat@midors. Wherever
possible, ensure that drains discharge stormwater outside of the Zone II.

C Work with the Town and State to have catch basins inspected, maintained, and cleaned on a
regular schedule. Street sweeping reduces the amount of potential contants in runoff.

C Work with local emergency response teams to ensure that any spills within the Zone 1l can be
effectively contained.

C If storm drainage maps are available, review the maps with emergency response teams. If maps
FNBy Qi @&Si Ilittowk bfficiald tGinvestigatdldapping options.



Hazardous Materials Storage and Use Recommendations:

C Educate local businesses on best management practices for protecting water supplies. Distribute
GKS FIFOd0 aKSSi a. dzaAySadKa LINRERSE 5 MR WOEA R NI I
issues.

C Work with local businesses to register those facilities that are unregistered generators of
hazardous waste or waste oil. Partnerships between businesses, water suppliers, and
communities enhance successfulhtio drinking water protection practices.

C Educate local businesses on Massachusetts floor drain requirements.

Oil or Hazardous Material Contamination Sites Recommendation:
C Monitor progress on any ongoing remedial action conducted for the known odrdamination
sites.

Protection Planning Recommendations:

C Develop a Wellhead Protection Plan. Establish a protection team.

C Coordinate efforts with local officials to compare local wellhead protection controls with current
MA Wellhead Protection Regulations 310 CMR 22.21(2). If they do not meet the current
regulations, adopt controls that meet 310 CMR 22.21(2).

C If local contrds do not regulate floor drains, be sure to include floor drain controls that meet 310
CMR 22.21(2).

C Work with town boards to review and provide recommendations on proposed development
within your water supply protection areas.

Source Protection Recommeations (To better protect the sources for the future):

Inspect the Zone | regularly, and when feasible, remove anywadar supply activities.

Educate residents on ways they can help you to protect drinking water sources.

Work with emergency responsedms to ensure that they are aware of the stormwater drainage

in your Zone Il and to cooperate on responding to spills or accidents.

Partner with local businesses to ensure the proper storage, handling, and disposal of hazardous
materials.

Monitor progresson any ongoing remedial action conducted for the known oil or contamination
sites.

Develop and implement a Wellhead Protectiglan
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Surface water
About one square mile, or less than 5%, of Shrewsbury's total surface area is comprised of open water in

ponds or lakesIn addition toLake Quinsigamond, which is partially located in Worcester, other surface
water bodies include Jordan Pond, Mill PoNeéwton Pond, and a portion of the Northborough Reservoir
Water has long played an important historic role in Shrewsbury. There deggerivers to speak of in
Shrewsbury, but there are abundant ponds and streams. In addition to many others, theirigli®
named ponds andtreamsare located in town:



Newton Pond

Flint Pond

Shirley Street Pond
City Farm Pond
Mud Pond

Eaton Pond

Mill Pond

Hill Farm Pond
Windle Pond
Jordan Pond
Northborough Reservoir (in a part)
Poor Farm Brook
West Brook

Hop Brook

Straw Hollow Brook
Ransom Brook

Little Bummet Brook
Big Bummet Brook
Meadow Brook
Dean Park Pond

= =8 =4 =4 -8 -8 -8 -8 -8 e

It is an ongoing challenge for Shrewsbury and Worcester to preserve the environmental quality of Lake
Quinsigamondn particular,within its heavily developed watersheHowever, albf the waterbodiesin
Shrewsbunfacesome level opollution threats Old, onsite waste disposal systems, runoff from roads,
and storm sewers all contribute to diminished water quality. Efforts argang to slow down water
guality degradation, but to date pollution remains a serious threat to the health of these watkedo

The Massachusetts Department of Environmental Protection (DEP) is responsible for monitoring the
waters of theCommonwealth, identifying those waters that are impaired, and developing a plan to bring

them back into compliance with the Massachusetts Water Quality Standards. The list of impaired waters,
0SGGSNI 1y26y Fa GKS d&onoR tafwatarsand theReasoi far firfp&rinentNA @S NI
Once a water body is identified as impaired, DEP is required by the _
CSRSNIE /tS8ky 21 GSNI1 OG G2 $§7 'm 3,
designed to restore the health of the impaired body of water. T % .
process ofdeveloping this budget, generally referred to as a To b’
Maximum Daily Load (TMDL), includes identifying the source(s OP 5
the pollutant from direct discharges (point sources) and indire ” |
discharges (no#point sources), determining the maximum amourﬁ

of the pollutant that can be discharged to a specific water body { B R O 0 K

meet water quality standards, and developing a plan to meet tt
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the table below:
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Water Body Size Cause Category
Brooklawn Parkway 2.3 acres /' G4S3I2NE o
Pond aaSaasSRé
Dean ParlPond 7 acres Harmful algal blooms |/ | § S32 N®B p
NBIlj dZA NRYy 3 |
Flint Pond (North Basin) 92 acres (Eurasian WateMilfoil, |/  § S32 NB n|
Myriophyllum /| 2YLX SGSRé
spicatum), (Non-Native
Aquatic PlantsAquatic
Plants (Macrophytes)
Turbidity
Flint Pond (South Basin] 173 acres (Eurasian WateMilfoil, |/ I § S32NE n |
Myriophyllum | 2YLX SGSR¢
spicatum), (NonNative
Aquatic PlanfsAquatic
Plants (Macrophytes)
Jordan Pond 18.0 acres Turbidity /[ GS3A2NE nl
/ 2YLX SGSR¢
Lake Quinsigamond 471 acres Excess Algal Growth /[ FGS3I2NE nl
(Non-Native Aquatic /| 2YLX SGSRE
Plants)
Newton Pond 54 Non-native Aquatic /[ GS3A2NE nl
Plants,Aquatic Plants |/ 2 YLJ S SR¢
(Macrophytes)
Poor Farm Brook 3.6 miles Sedimentation/Siltation | /  § S3 2 NB p
(Aquatic Plants NEIj dzA NAy 3 |
(Macrophytes))
Shirley Street Pond 19.5 acres Aquatic Plants Category 4a ¢ a 5 [
(Macrophytes) /| 2YLIX SGSR¢
Windle Pond 3.7 acres Not applicable /[ FGS3I2NE o
FaasSaasSRé

Table4.2 - Shrewsbury Water Bodiesrothe "303 integrated list" 2016

(Massachusetts Department of EnvironmerRalrtection, 2016)
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Water Body | Size | Cause | Category |

Outstanding Resource Waters are a classification under the Massachusetts Surface Water Quality S
of 2013. According to 314 CMR 4.00: "Certain waters shall be designated for protection under this pr
in 314 CMR 4.06(3hcluding Public Water Supplies (314 CMR 4.06(1)(d)1.). These waters constit
outstanding resource as determined by their outstanding socioeconomic, recreational, ecological

aesthetic values. The quality of these waters shall be protectednaamidtained".NHESP Certified Vern
Poolsare designated as Class B Outstanding Resource Waters are indicated on Water Resources V
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D - Vegetation

The vegetation of Shrewsbury, like every community, is determined by land use, climate, elevation,
topography, aspect, and soils/geology. Vegetation serves as an anchor to topsoil helping control erosion.

It also provides shade, animal habitat and aesthbeauty. Traditionally timber harvesting has played an
AYLRNIGFYG LINI Ay bSg 9y3IflryRQa SO2y2Ye Winima,l y& &SI
if any,harvesting still goes on the Town it is of only minor significance.

Where trees have not been cleared the remaining specimens are mostly second (or even third) growth.
The original forest was extensively cleared to make way for agriculture. Ettles Bownstill has a good

variety of hardwood, mixed hardwood and softwood forelleights of mature vegetation range from 20

feet to over 50 feet. Species are those commonly found in southern New England. Common deciduous
trees include birch, oak (red, white, and pin), Norway maple, spruce, ash, black locust, shag bark hickory,
hop-hornbeam, young chestnut, and staghorn sumac. Coniferous trees are dominated by pine (white and
pitch) and hemlock. In the southeastern part of town where the least amount of development has
occurred, a beautiful mixed forest of birch, hemlock and oale®much of the area. The understory is
typically dominated by witch hazel, black huckleberry, and Pennsylvania sedge.

Few fields remain from Shrewsbury's agrarian past, with a notable exception of Route 140 south of the
center of Town, where one of thBown's last remaining farms provides a pleasant vista of the Shrewsbury
Ridge to the east.

In forested wetlands, overstory vegetation is dominated by red maples, with green ash, American elm,
ironwood, and dogwoods. The canopysuch swamps oftereaches 30 to 40 feet in heightThe shrub

level generally consists of highbush blueberry, arrowwood, alder, holly, witch hazel, winterberry,
spicebush, shadbush, and sweet pepperbush. The ground layer is composed of cinnamon fern, dewberry,
sphagnum moses, and hydrophytic grasses.

Wet meadows are dominated by cinnamon and sensitive fern, tussock sedge, reed canary grass, and
spaghum moss. It is also not uncommon for this type to be dominated by purple loosestrife, an invasive
and opportunistic spec& Intermittent stream bank wetlands are vegetated by species such as red maple
and arrowwood.

According to theAreas of Qritical Environmental Goncern (ACEQYomination Formfor the “"Lake
Quinsigamond Aquifer Resource Area" (1992), Flint Pond, the ladsihe southern end of Lake
Quinsigamond, is much shallower than the main body of water and supports diverse wetland habitats.
Large shallow bays and wetlands support populations of emergent vegetation includingléabadttail,

purple loosestrife, mikerelweed, swamp willow, arrowhead, and burrweed. At the fringes are such woody
riparian species as silky dogwood, speckled alder and red maple. White water lily and other aquatic
macrophytes are also present in shallow water areas. The resultantategeinix creates a wealth of
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edge habitat for wildlife, while providing significant pollutant attenuation and sediment removal
capabilities. The report indicates there are 533 wetland acres associated with this system, enough to
support diverse, naturaffunctioning wildlife populationsThe ACEC Nomination Form summary is
included in Appendix BShrewsbury Open Space Planning Committee, 1999)

The following rareregetationspecies were listed in the Town of ShrewsbUityese data were extracted

from the database of the Natural Heritage and Endangered Species Program in July 2011. None of these
aLISOASE KIGPS FTSRSNIE adl ddao Cl Ol aksSSdta FT2NJ GKS
Appendix C.

Table4.3 ¢ Rare Plant Species in Shrewsbury

Taxonomic Group ScientificName CommonName MESAStatug FederalMost Rec.en
Status | Observation
Vascular Plant |Actaea racemosa Black Cohosh E 1937
Vascular Plant |Cyperus houghtonii |Houghton's Flatsedge E 1945
Vascular Plant |Panicum philadelphicu|Philadelphia Panigrass SC 1929
ssp. philadelphicum
Vascular Plant |[Potamogeton vaseyi [Vasey's Pondweed E 2015

(Massachusetts Department of Conservation and Recreatidig)20
E =Endangered; SC = Special Concern

Philadelphia panic grass and Houghton's flatsedge are species found in dry, sandy ground, while black
cohosh is a species of dry or moist soil.

Public shade trees are located throughout Shrewsbury, including the Towmon, Town right of ways,

other Town parks, and in the Town cemeteride Department of Public Works (DPW) and Cemetery
Commissions typically monitor and maintain these tre&ach year, some of these trees become

damaged to a point where they maypesent a hazard! & G KIF G LIRAYyG 62Nl AYy3I GAi
2 NRSY YR F2tft26Ay3 RdzS LINE OSa & Ihe Tokbof Shretvsburyl @ NI 'Y
seeks to replace trees as soon as possible in a location nearby.

Trees and other forms of vegetah provide important resources for a communit@pen space planning
should protect the volume and diversity of vegetation for a multitude of reasons.

E- Fish And Wildlife

Wildlife

As a result of the rapid development in Shrewsbury within the lagerse¢ decades, the number and
diversity of mammal and bird species has declined. The disappearance of wetlands, wooded areas, and
open fields has resulted in a decrease in habitat and thus a loss of animals that were once commonly seen
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in town. Severabkrge more or less unbroken tracts of land can still be found in isolated sections and thus
provide the best places for animal habitat. Slocum Meadow, a large upland wetland remains mostly intact
and supports a variety of species common to this type oftabbThe southeastern area of town around
Cherry and Green streets provides relatively continuous forest cover coupled with areas in northern
Grafton and western Westborough. Here typical forest animals may find a home. In most of the rest of
the Town,the landscape is much more divided and the quality of wildlife habaatdiminished.

Approximately 200 species of birds either inhabit Shrewsbury-geard or have been observed in town
during periods of migration. Year round inhabitants are typéddirds found in suburban communities
in central Massachusetts and include: chickadees, finches, starlings, sparrows, caifuémars,
woodpeckers, redvinged blackbirds, ruffed grouse, and redled hawks. Lake Quinsigamond provides
a place for winteing birds such as geese, ducks, and grebes.

As noted in theACEC Nomination Formduring 1991 a total of 244 bird species were recorded in
Worcester County by the Forbush Bird Club. (See App&fdr the Forbush listing, as well as mammals,
amphibiansand reptiles thought to occur in the Town.) Many of the waterfowl species recorded in the
list commonly utilize or frequent the open habitat of Lake Quinsigamond while others depend on the
associated wetlands and upland communities in the area for ctweeding habitat, and food sources.
These include, or may potentially include, ducks, herons, gulls, and loons. As the Town continues its
conversion to developed land uses, alteration of wildlife habitat will have a direct impact on birds.
Changes in &bitat will encourage such species as bluebird, tree swallow, robin, house wren and house
finch to utilize wood edges and/or feed in open areas, while discouraging habitat utilization of deep wood
bird species such as towhee, wood thrush, vireos, andteiteaoodpecker.

Mammals that typically live in suburban central
Massachusetts communities include gray
squirrels, eastern cottontail rabbits, woodchucks,
muskrats, raccoons, opossums, bats, deer, red
foxes, and shrewsWetlands provide habitat for a
variety of amphibians and reptiles, including
spring peepers, green frogs, spotted salamanders,
American toads, wood and spotted turtles, and
several varieties of snakegShrewsbury Open
Space Planning Committee, 1999)

The following rareanimal species were listed in
the Town of ShrewsburylThese data were extracted from the database of the Natural Heritage and
Endangered Species Program in July920Mlone of these species have federal status. Fact sheets for
these speies are included iAppendix C
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Table 44 - Rare Animal Species in Shrewsbury

Taxonomic Group Scientific Name Common Name MESA Most  recent
Status observation
Amphibian Ambystoma laterale Bluespotted SC 2006
Salamander
Butterfly/Moth Rhodoecia aurantiago | Orange Sallow Moth | T 2010
Bird Haliaeetus Bald Eagle T 2018
leucocephalus
Reptile Glyptemys insculpta Wood Turtle SC 2007
Mammal Myotis lucifugus Little Brown Bat E 2019

(Massachusetts Department of Conservation and Recreatid)20

Wood turtle (Clemmys insculpta) habitats can be found around Straw Hollow Brook and along West Brook
in Slocum MeadowWood turtles have not been veréd since 1987. The Wood Turitestill listed as

species of "special concern”. Such a designation by the MNHESP indicates that a species is suffering a
decline that could threaten its viability in the state, or which occurs in such small numbers or with
restricted wildlife habitat tlat the species could beme easily threatened. The Massachusetts
Department of Fish and Game (MDF@)s a special program to study turtle populations and encourages

local involvement as a way to insure the preservation of the species.

Fisheries

Lake Quisigamond is one of the region's most important fishery resources. The lake attracts anglers for
its challenges in landing valued wamater species as northern pike, chain pickerel, common carp, white
perch, and largemouth bass. The Massachusetts Dayeantt of Fish and Game (MDFG) regularly stock
Lake Quinsigamond, Mill Pond, and Jordan Paitd brook, rainbow and brown trout. Some years,
Atlantic salmon brood stock(i.e. large adult fish maintained at hatcheries for spawning purposes)
Northern Pikeand Tiger Muskellunghavealsobeen introduced into Lake Quinsigamond producing an
adjunct fishery that has attracted anglers from throughout New England. The lake has also been the site
of the many national bass fishing tournaments. There are as marfjftaen tournaments or fishing
events each year.

Many of the species noted above are found in Shrewsbury's other ponds, and provide an important
recreational resource for local residents, particularly Jordan and Newton Pémése past, MDF@Gave
also stockedrout in Big Bummit Brook in southern Shrewsbury.

Wildlife corridors
Throughout the Commonwealth, thBivisionof Fisheries and Wildlife (MassWildlife) owns over 100

Wildlife Management Areas (WMAs) and 13 wildlife sanctuaries with care aritbtof over 160,000
acres of lands and waters. All WMAs are open to hunting, fishing, trapping and other outdoor recreation
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activities. Sanctuaries are more restrictivee., camping, hunting, fishing and trapping are prohibited.
There are no WMAs or Betuaries located in Shrewsbury. The nearest Wildlife Management Areas are
the Westborough WMA in Westborough and Northborough (428 acres), and the Martha B. Deering WMA
(182 acres) in Grafton and Millbury. Regulations are in place for hunting, fishdngtlaer uses of these
areas. In addition the Broad Meadow Brook Wildlife Sanctuary, owned by the Massachusetts Audubon
Society is located in Worcester.

Awildlife corridoris an area ofiabitatconnectingwildlife populations separated by human activities (such

as roads, development, ordging). This allows an exchange of individuals between populations, which
may help prevent the negative effectsiabreedingand reduced genetic diversity (via genetic drift) that
often occur within isolated populations. Corridors may also help facilitate thestablishment of
populations that have been reduced or eliminated due to random events (such as fires or disease). This
may potentially moderate some of the worst effects obltat fragmentation.

Wildlife corridorsare apparent throughout th&shrewsbury and surrounding towngarticularly where

large tracts of open space and undeveloped land connect. Wildlife routinely travel the trails and paths of
the protected forests to ad from water bodies and feeding areas. Farmland and pastures also provide
invaluable wildlife corridors between open spaces and other forested land and habitat areas.

With its northsouth orientation along the eastern edge of the Worcester metropolitaea, Lake
Quinsigamond has special significance as a regionally important wildlife migratory corridor. Due to the
extent and intensity of surrounding development on the Worcester side, the large expanse of open water
around the lake attracts and suppsrinany species which do not typically occur in such urban settings.
Northerly of Lake Quinsigamond in Boylston lies the Wachusett Reservoir, while to the south, following
the Quinsigamond River, lies Fisherville Pond in Grafton and its associated warasd These large
water bodies help define the migratory routes for birds wintering in warmer climates, such as Canada
geese, mallards, black ducks, and herring gulls.

According to MDFG, the main basin of Lake Quinsigamond is available to migratnfipwiabut it does

not appear to function as a primary resource area for them due to its great depth and the limited
occurrence of aquatic vegetation along the lakeshore. Flint Pond, with its shallower depth and large
emergent wetland areas, offers momaiitable habitat. The MDFG reports that the lake environment
provides breeding areas for mallards, black ducks, Canada geese, spotted sandpipers, and possibly the
greenbacked heron. The Lake's ecosystems also provide an important overwintering am@arfpr
species of birds because of the quality of the inland water bodies and fisheries h&Shiaewsbury Open

Space Planning CommitteE999
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F- Scenic Resources And Unique Environments

Unique Environments

Shrewsbury is located in th8outhern New England Coastal Plains and Hill Ecosystem Subregion

{ KNBgaodz2NE O2ylilAya ASOSNIE I NBlI&a gAGK NINB &aLISOA:
and Endangered Species Program (NHEB®) Natural Heritage and EndangdrSpeciesProgram

(NHESP) has identifiedid (2) areas of Priority Habitat of Rare Species in ShrewsBuiyrity Habitat is

based on the known geographical extent of habitat for all steted rare species, both plants and

animals, and is codified under Massashtts Endangered Species Aldte Priority and Estimated Habitat

Maps are updated every four year§here are noEstimated Habitats of Rare Species Matural

Communities currently identified in Shrewsbufe current map was released in 20{MaturalHeritage

& Endangered Species Program2@0

1. NHESP Priority Habitats of Rare Species12mM9is in the northwest corner of town where
Shrewsbury abuts Boylston, West Boylston and Worcergsay Clinton Streefpreviously listed
as PH 516)

2. NHESP PriorityHabitats of Rare Species PHL7Y is located at the lower end of Lake
Quinsigamondear South Quinsigamond Avenue and Edgenfereviously listed as PH 1303)

By disseminating information on locations where such species occur, the NHE$H armlvn can
encourage residents and developers to protect their unique habitat requirements in order to allow the
species to naturally sustain a healthy, growing population. Such areas enjoy special protection when
developments are proposed nely which may theaten the habitat with disruption. If at all possible,
Shrewsbury should seek to acquire such habitat by donation or purchase, or work with private
landowners on alternative preservation technigues such as conservation restrictions and habitat
management.

The State of Massachusetts has developed BioMaizch is designed to guide strategic biodiversity
conservation in Massachusetts over the next decade by focusing land protection and stewardship on the
areas that are most critical for ensuring the lai@gm persistence of rare and other native species and
their habitats, exemplary natural communities, and a diversity of ecosystRinklap2is also designed

to include the habitats and species of conservation concern identified in the State Wilditen Plan.

Core Habitat and Critical Natural Landscape often ove@ape Habitat includes:

1 Habitats for rare, vulnerable, or uncommon mammal, bird, reptile, amphibian, fish,
invertebrate, and plant species

9 Priority Natural Communities

1 High quality weland, vernal pool, aquatic, and coastal habitats

1 Intact forest ecosystems

Critical Natural Landscape includes:
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1 The largest Landscape Blocks in each of 8 ecoregions
1 Adjacent uplands that buffer wetland, aquatic, and coastal habitats

Map 7 shows théBiomap 2 Core Habitats, Critical Natural Landscapes, Living Water Core Habitats and
Living Water Critical Supporting Watersheds. These areas largely coincide with the areas described about
asPriority Habitat of Rare Speci€stimated Habitat of Rare Wiiig@ SpeciedThis map also shows the
f20FGA2ya 2F OSNIAFASR YR LRGSYGAIt GSNyYyrft LkR2fa
Core areas fall within the Aquatic Core in and around lower Lake Quinsigamond. Species of Conservation
Concern ardound in the northwest corner, the southeast corner and lower Lake Quinsigamond. The
Critical Natural Landscape generally overlap the core habitats around lower Lake Quinsigamond and the

area that shares a borders with Westborough.

Vernal poolsare unique wildlife habitats best known for the amphibians and invertebrate animals that
use them to breed. Vernal pools, also known as ephemeral pools, autumnal pools, and temporary
woodland ponds, typically fill with water in the autumn or winter due téngsground water and rainfall

and remain ponded through the spring and into summer. Vernal pools dry completely by the middle or
end of summer each year, or at least every few years. Occasional drying prevents fish from establishing
permanent populationsMany amphibian and invertebrate species rely on breeding habitat that is free of
fish predators. Some vernal pools are protected in Massachusetts under the Wetlands Protection Act
regulations, as well as several other federal and state regulations, aatidglaws.

The Natural Heritage and Endangered Speddesgram (NHESBgrves the important role of officially
"certifying" vernal poolshat are documented by citizenés ofMay 202Q the (NHESPeported that the

Town of Shrewsbury haur (4) Certified Vernal PoolsAerial photos have helped in the identification

of potential vernal pools. While Shrewsbury has daoly (4) certified vernal pools, there ai& potential
vernal pools. Survey €éams might be dispatched to the sites of paiahvernal pools to explore the
possibility of certification.Guidelines are available from Massachusetts Division of Fisheries and Wildlife
for Certification of Vernal Pool Habitat.

Areas of Critical Environmental Concern (ACHEf&s)places in Massachetts that receive special
recognition because of the quality, uniqueness and significance of their natural and cultural resources.
These areas are identified and nominated at the community level and are reviewed and designated by the
adl dSQa EnsrgNiiEnvidBmMentd Affairs. ACEC designation creates a framework for local and
regional stewardship of critical resources and ecosystems. There are no parts of the Town of Shrewsbury
currently designated as an ACEC. A nomination may be madeuce figsignation if an appropriate area

is identified. As indicated above and Nomination form was completed in 1992, but no designation was
received.

l OO2NRAY3 (2 alada ! dzRdzo2y Q& Hnun [2aAy3a DNRBdzyR w

permanently conserved land, which is six (6) percent of 13,930 total acres. This puts Shrewsbury at 295
out of 351 municipalities in Massachusetts for total aodgpermanently conserved land, and at 335 out
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of 351 for overall percent of permanently conserved land. These are low rankings which indicate that the
Town has substantial room for improvement in conserving and protecting Betdieen 2012 and 2019,

the Town conserved 383 acres of land that is part of a Green Infrastructure Network. However, in that
time period the Town did not set protect any additional ecologically valuable land such as BioMap2 Core
Habitat or Critical Natural Landscape.

Table4.5 - Shrewsbury'sConservationAcreage

Value State rank Total Acres
in Area(out of 351)

Total area permanently conserved land (acr 883 295
Overall percent permanently conserved lan| 6% 335
Total area newly conserved lartD122019 383 182
(acres)
Total area newly conserveBioMap2 Core 0 338
Habitat (acres)
Total area newly conserved BioMap2 C 0 325
(acres)
Total area newly conserved TNC Resilient L 5 227
(acres)
Total area newly conserved Green 383 182
InfrastructureNetwork (GIN} acres
Size of Town (acres) 13,930 163

(Massachusetts Audubgehosing Ground2020)
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Scenic and Cultural Resources
Unique cultural and historic resources, vistas and landscapes, special open spaces and recreational

resources make Shrewsbury a special place for its residents and a destination for many visitors. The Scenic
Features Map is attached and includes many of the features listed below, including cemeteries, cultural
centers, farms, and historic sites.

Noteworthy Landscape: THehrewsbury Ridge as runs along the eastern borddreofTown It is a long
low rise which stretches from Littleton in the north to Shrewsbultyis describe above in Section 4B
Topography and Landscapes.

As already discussed, Lake Quinsigamond is perhaps the 1
defining single natural featurthe TownK I & ® L
fr1S¢ HKAOK TF2N¥a (GKS 02
Shrewsbury (though a majority of its waters are
Shrewsbury). The lake has besmtively used for years, firstis
as a home and hunting ground for the native people of t
I NB I FyR €FGSNI Fa | NE & 2
inhabitants. It also has a history as a prize fishing grougs
Fishing tournaments and rowing races (at lezétscheduled | 8
in the 2012 calendar year) add to the picturesque activ
that take place on the lakeOver the years however, its n_g" ;
waters have been slowly polluted by surroundings

development to the point now where it is sometimes closeg
for swimmingin summer months, though water quality ha§&
improved somewhat since its nadir in the 1980s.

VG

ScenicVistasf 2 YS 2F { KNX g aodz2NE Qal
with woods, fields, stone walls, ponds, scenic views '
clapboard houses that capture uniquely pressd images of |
rural New England. Scenic areas of Shrewsbury include
summits ofthe TowrQ & Y dzf &WWakdtHB, Tdtnblin Hill, Green Hill, Boston Hill, the shoreline of Lake
Quinsigamond and the other multiple ponds, down town Shrewsbury, as wiiledseight of land on
Route 9 looking toward Lake Quinsigamond.

Trails: There are a number of both paved and unpaved trails in Shrewsbury that are available for public
use. A Trails Committee formed i2011 at the recommendation of the 2012 Open Space and Recreation
Plan, and it has been actively supporting and promoting knowledge and use of the trails. The primary
trails are:

1 Dean Park 1.8+ miles of interconnecting trails through woods and by adpon
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1 Jordan Pond; 1.2 miles of a paved path running along the pond on one side, and a dirt path
running along the other side

1 Lake Street Park1.3+ miles of a paved path and additional dirt paths winding through woods, a
meadow, and along a wetland.

1 Prospet Parkg 2.3+ miles of interconnecting paved walks and trails through wooded areas and
along remains of formal gardens on the former Whittall Mansion and estate.

1 Camp Wunnegaq 1.7+ miles of interconnecting trails through mature forest and rocky outcrops.
This is a former Girl Scout camp.

9 Carlsrom Forest and Shrewsbury Town La2d miles of interconnecting trails through mature
forest and along stone walls and streams. It is owned by the New England Forestry Foundation,
and the trails connect to Town ldrtrails

The Northeast Subregion Int€ommunity Trail
Connection Feasibility Study indicated that the
Town has explored an off road hiking trail using the
power line right of way that extends through Town
in a north south direction. The Right of Way is
owned by New England Power Company and
further research must be conducted to advance
this possibility Development of an offoad bike
path through the Slocum Meadow Nature Preserve
has also beediscussed There are also several on
road bicycle outes through the Town that include

B segments of North and South Quinsigamond
Avenue Route 140, Main Street Maple Avenue Grove Street, Floral Street, Walnut Street and Bumblebee
Circle (Central Massachusetts Regional Planning Commission, 2000)

Archeologral, Historical and Cultural Resourcédo specific precolonial archeological sites have been
identified in the Town of Shrewsbury.
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State Historic RegisteFhe Shrewsbury Historic District listed with the Ste
Register consists dfen (10) properties on Church Road, Main Stree
Prospect Street, Boylston Street, and Grafton Street and was accepted
the National Register in 1976. The district surroutigs Towncommon on
Main, Prospect, Boylston and Grafton Streets as well as Church Road.
from the common itself, structures on the register include the Fi
Congregational Church, the Brick School House, the Public Library, a :
Jonas Sloan Houss well as several homes. The Artemas Ward Homest
was also accepted onto the National Register in 1976 and is located a
from Dean Park on Main Streelost recently, the District #5 Schoolhous
on Old Mill Road was accepted to the National Regist 2013. The Tow
of Shrewsbury has the following sites also listed in the 2020 State Reg
of Historic Places(Massachusetts Historical Commission, 2020)

The Grafton State Hospital (12 properties)

The Grafton State Hospital Ice Pond Comp@nxe (1) property)  Photo creditq Angela Sne
The Green Hill Find Spot 3 (One (1) property)

Green Hill Shelter Boulder Site (One (1) property)

Green Street Culvert (One (1) property)

Milestone, 1767 on West Main Street (One (1) property)

Milestone 1767 on Boston Post Road at Deark P@ne (1) property)

The General Artemas Ward Homested®8 Main Street (Four (4) properties)

O NOoOORWDNR

CemeteriesThe followingfour (4) cemeteries add to the .-"
history of Shrewsbury. _
1. Mountain View Cemetery, located on Boylston Stre g
is owned and maintained by the City as of service §# ‘
town residents. (DesTroismaisons, Mountain Vie
Cemetery, 2004) ia

2. Hillcrest Cemetery, located on Green Street contai
the graves of over 1, 000 patients from the Gratd
State Hospital.Though there is now a signhis
cemetery may be hard to fingSantore, 2011)

3. {liod !'yySQa /[ Kdz2NOK ., I NRPhoto creditc Angela Snell
Boston Worcester TurnpikéDesTroismaisons, 2011,

4. Hillside Ceratery located between Sheryl Drive and Lake Stmrethe grounds of the Glavin
Regional CenteHlillside Cemetery contains the graves of over 1,600 patients who died while
residents of the Worcester State Hospital. The grawes sideare all marked with matching flat
stones, inscribed with a name, birthdate, and date of dedthe graves on the other side are
unmarked. The cemetery is very well maintaine(Santore, Beth, 2011)
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Other Landmarks:Other cultural or historic landmarksighlighted during the planning procesxlude
the following:

1.

S

1830 Schoolhouse

#5 Schoolhouse

The First Congregational Church
The Public Library

Jonas Sloan House

Numerous mills

Eightyfive (85) sites including homes, schools, and institutions are |mtetthe Massachusetts Cultural
Resources Information System (MACRIS) database for the Town of Shrewsbury. The search results for the
town are shown in Appendix D.

Scenic Roads:Though many town roadways provide travelers with attractive landscapesTdia of
Shrewsbury has not designated any Scenic Roads. Scenic Road designation (per MGL Chapter 40, Section
15c) usually carries with it certain restrictions and protections for features such as rock walls and tree
lined edges.Roads or section of roadhat might warrant such designation or treatment might include

Lake Street and Green Street.

Error! Reference source not foundshowsthe Towncommon historic district, the many points and
areas of historical, cultural, scenic, recreation or conservation interest, the Shrewsbury Ridge, and the
extent of the Floral Séet Trail.

Table46-{ KNS gaodz2NEQa { OSyAO CSI GdzNBa
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Map Site Name Location Relevance
Number
Relevance H= Historical, O= Open Space; R= Recreation Space; L= Landscape; S= School; (
V=View
1 Town Common Intersection of Main St. & Rte 140 | CH O
2 Passionist Fathers Retreat Home /| 48-acre on South Street, knownas | CH
Veteran's Inc. Golden Hill.
3 Senior Center 98 Maple Ave. CR
4 #5 Schoolhouse 2 Old Mill Rd. H
5 1830 Schoolhouse 15 ChurchRd. H
6 First Congregational Church 19 Church Rd. H
7 General Artemas Ward Homestea( 788 Main St. H
8 Grafton State Hospital H
9 Grafton State Hospital Ice Pond H
Complex
10 Green Hill Find Spot 3 H
11 Green Hill Shelter Boulder Site H
12 GreenStreet Culvert Green St. H
13 Hillcrest Cemetery Green St. H
14 Hillside Cemetery Sheryl Dr. & Lake St. on the ground| H
of the Glavin Regional Center.
15 Howe Memorial Library 609 Main St. H
16 Jonas Stone House 4 Prospect St. H
17 Milestone, 1767 West Main St. H
18 Milestone, 1767 Boston Post Rd. at Dean Park H
19 Mountain View Cemetery Boylston St. H
20 Private Family Cemetery Main St. H
21 South Cemetery Grove St. H
22 {dd ! yySQa |/ KdzNJ Boston Worcester Turnpike H
23 TownCommon Historic District Surrounds the Town Commonon | H
Main, Prospect, Boylston & Grafton
Sts. as well as Church Rd.
24 Shrewsbury Ridge L
25 Lake Quinsigamond LO
26 Former Camp Wunnegan Old Grafton St., parallel to Rte. 140] O
just south of Rte 9.
27 Carlstrom Memorial Forest (NEFF] Gulf St. @]
28 CorazzinMemorialBoat Ramp N. Quinsigamond Ave. @]
(State)
29 Gauch Park Corner of N. Quinsigamond Ave. & | O
Main St.
30 Melody Lane Park Melody Lane, Off Route 140 South | O
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31 Oak Island Boat Ran{State) Route 20, across from Edgemere | O
Blvd.

32 Prospect Park Prospect St(Former Masonic @]
Property)

33 Dean Park Main St. OR

34 Donahue Rowing Center No. Quinsigamond Ave. OR

35 Floral Street Rail Trall Floral St. OR

36 Greylock Park Off N.Quinsigamond Ave. to Phillips O R
Ave. to Avon Ave.

37 Hills Farm Pond Stoney Hill Rd., off Route 20 OR

38 Jordan Pond Florence St, behind Coolidge Schog O R

39 Lake Street Recreation Area Lake St. OR

40 Maple Avenue Recreation Fields | Maple Avenue OR

41 Rotary Park Pond View Dr. Off Old Mill Rd. OR

42 Ski Ward 1000 Main St. OR

43 Coolidge School 1 Florence St. ORS

44 Oak Middle School 45 Oak St. ORS

45 St. Johns Preparatory School & | 378 Main St. ORS

Athletic Fields

46 Arrowwood Park Arrowwood Ave., Off S. R
Quinsigamond Ave.

47 Edgemere Park Edgemere Blvd., Off Rte. 20 R

48 Hillando Park Hillando Dr., off Walnut St. R

49 Hills Farm Playgrourehd Field Corner of Stoney Hill and Deer Run| R

50 Ireta Road Playground Ireta Rd., Off West Main St. R

51 North Shore Fields Parker Rd., off N. Quinsigamond Ay R

52 Ternberry Audubon, off Old Mill Rd. R

53 Toblin Hills Park Toblin Hill, off Walnut St. R

54 Beal School 1 Maple Ave. RS

55 Floral Street School 57 Floral St. RS

56 Municipal Fields near Paton Schoq Municipal Dr., Near Paton School | R S

57 Paton School 58 Grafton St. RS

58 Sherwood Middle School 30 Sherwood Ave. RS

59 Shrewsbury High 64 Holden St. RS

60 Spring Street School 123 Spring St. RS

61 St.Mary's School 16 Summer St. RS

62 Al-Hamra Academy 435 South St. S

H= Historical; O= Open Space; R= Recreation Space; L= Landscape; S= School; C= Cultural; V=View

(Shrewsbury Parks Recreation and Cemetery Departr2€itl)
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G- EnvironmentalChallenges

Waste Managemen®Program
Rubbish is picked up weekly and recyclables biweekly by private contractors working for theThiewn.

Townhas instituted a Pay As You Throw Rubbish Disposal ProQrdyitrash in town approved trasbay
AsYou Throw (PAY®Dags and bulky items with specBlilky Waste Stickeegtached will be picked up
for disposal. Residents mage trash barrels up to 32 gallons in volyrbaet first
all rubbishmust be putina PAYT bag. Iltems weighing #undsor lessthat do
not fit in abag will be collected if a smdlhg is tied to themi.e.: a beach chair or
umbrella, storm or interior door, stool, ladder, toy, stroller, lamp, bucket, tap
mirror, tire, small table/chair, bicycldight fixture, etc.

The Shrewsbury Health Department supports backyard composting as a clea
simple way to get rid of leaves and grass clippifipe. Massachusetts Departmen
of Environmental Protection banned the disposal of leayas] waste and grass
clippings at landfills or incinerators because these materials are easily convert
into compost, a usable and beneficial product, and the disposal capacity we ha§@
this state is needed for handling other waste which cannot be catepb Leaves, grass and yard
waste are picked up at every residence three times in the spring and four times in the fall. A

for yard waste is open at the Municipal Garages Saturday a monttResidents are reminded that it is
against statedw to burn leaves or to dump yéwaste into wetlands, streams, ponds or other open space
areas.

gcpoto cedit ¢ Town of
rﬁwsbury website

Two major landfills are located in town, one inactive, the other active. The former town landfill is located
on the east side of North Quinsigamond Avenuewthl/2 mile south of Main Street. It was closed in
1976 and has not been reused. No major pollution problems have been reported since the closure.

/ SYiNrt alaalrOKdzaSidaQ NBIA2yIlf |aK RAalLRalf I yFR
/| KSNNE |yR DNBSy {iNBSGao B.AMIIBH duldicNardilahdiDpiimafik NS ¢ & 6
f20FGSR (2 RA&LRA&S 2sTneatby Wasted-Naeryy facikySis Milbuil The NI
Shrewsbury Landfill was first developed by the Town of Shrewsbury to dispose of solid waste generated

08 (GKS YdzyAOALIfAGEd LY (GKS SIENIeé mMpTtnQas ailKS ¢2g
now form much of the site. Municipal engineers segregated the site into five phases of landfill
development. The first two landfill phases were operated by the Town of Shrewsbury from 1973 through

GKS f13GS mdpynQa T2 Nlodatedn lahd l&asdpl &rdmfthe ZoWn ai ShtewsRurygdnet (0 S ®
of the original community customers of the Wheelabrator Millbury facility, this landfill has provided over

20 years of reliable ash disposal to the Millbury project. Thedd8 site contains four lined aslisposal

cells, built sequentially throughout its life, totaling more than 36 acres. The remainder of the site is
comprised of natural buffers, an administration office, access roadways, a municipal leaf and yard waste
composting area, and other supporgjriacilities A comprehensive environmental monitoring program is

performed to insure continuous compliance with environmental permits. This program includes regular

%
“
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groundwater and surface water sampling. All monitoring results are provided to the MassidBRe
Town of Shrewsbury and available for review by the public.

Forestry issues
Trimming and removal of shade treés carried out throughout the yeab & (G KS ¢26y Qa | A

Department under the gwdance of the Forestry CommissiBnanchesthat have been weakened by

: ¥ "B T8 storms are removed, and trees considered a hazard
along the roadsideare removed. This workis
performed by a contractor and sonaf the work is
done by utilizing Highway Department personnel and
equipment.

With the Asian Longirned Beetle(ALB)eing found in
Worcester and some surroundingpwns, this has
changed the tree industryAll of Shrewsbury is in the
guarantine zone which means all tree removal,
A yur o O R trimming of host trees and compostingerformed in

NN Sk ¥ the quarantined zones, operations have changat.
work that isdonemust bein compliance with Asian Long Horn Beetle regulations.

Existing Water Quality Pradshs
As discussed in subsection C abdke, Townhas already experienced contamination of its groundwater

resources from industrial sources. In additidthe TowQ&a & dzNF I OS 461 6SNDP2RASAZ
Quinsigamongdare experiencing pollution problems. Pollution at Lake Quinsigaranddther surface

water bodies, wetland and aquifeesults mainly from noipoint sources. Many known point sources

have beeridentified andare nowremediatedor undergoing remediatia.

The Town Department of Public Works performs regular roadway maintenance to control drainage and
to remedy wash out areas. Sedimentation is caused by erosion of lands where the vegetative cover has
been removed. Sediments transported from buildirtgssifarm activities, Town DPW road maintenance

and construction, and other common activities continue to harm Town water resources by filling up
streams, ponds and reservoirs. These sediments also add nutrients that accelerate growth of algae and
aquaticweeds, which usually diminish the recreational use of local waters.

The location, intensity of development, and land use has a large impact on water quality protection. State
regulations such as the Watershed Protection Act, Rivers Protection Actyatands Protection Act all

play important roles in protection of water resources. However, many sensitive areas remain unprotected
and should be addressed using development regulation or land conservation tools.

Climate Change
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Climate change (globalarming) is already impacting New England through warmer temperatures and
more extreme precipitation, and the natural environment in Shrewsbury will be impacted by these
changes as they continue over the coming decades. Higher temperatures overall, wantses vand a
longer frostfree period may impact plant vulnerabilities to cold snaps and frost, increase insect
populations, particularly invasive species, and affect bird migrations and animal hibernation periods.
Higher temperatures and changes in ppEtion may also lead to loss of celehter habitats, and
impacts to aquatic invertebrates, fish and amphibians. Reduced precipitation in warmer months could
also impact drinking water supplies. More extreme precipitation events, particularly in windes@mg,

will likely impact water quality from increased runoff and erosioNOAA # National Climate
Assessment

The Town of Shrewsburyas awarded a Municipal Vulnerability Preparedness (MVP) planning grant in
2017, and in 2018 the Town held a Community Resilience Building workshdentify hazards that
Shrewsbury faces that are exacerbated by climate change, and to prioritize a¢tmswnshouldtake

to prepare forthese hazards. This workshop was a step towards MVP certification, widciid then

allow the Town taaccess additional stateindingfor projects related to climate change resiliency. Ferty
two community members attended part one of the workshop on May 9, 2018, and-feodyattended

part two on May 14, 2018, representing a wide cross section of regional, state, and municipal officials
response partners, and other interested parti€articipants in the workshop prioritized a number of

FOGA2Yy AdGSYa (2 adNBy3aIdKSy SYSNEHSyOé LINBLI NBRySaa

supplies, evaluating water conservation regulatioasd securing alternate sources of water to mitigate
water supply impacts.

Flooding, Sedimentation, Erosion
Intense rainfall events or rapid melting of heavy snowpack can create localized flooding in the vicinity of

many streams and areas with high watables. This flooding and the run off often erode roadsides,
stream banks and construction sites with exposed soils. As the water levels retreat or dissipate, the
remnant gravel, sand, and silt is deposited in roadway and other paved low spots besiolk, sewer
grates, etc and often demands mitigatiorDrainage improvements were completed on Green Street,
Grove Street, Knowlton Avenue and Municipal DrivedfaQ Natural sedimentation and erosion within
water bodies is not something thaé actively monitoed. The Town doekowever monitor construction

sites for erosion/sedimentation problems, and require mitigation for any impacts due to construction.

As mentioned in Section 3, the Town heStarmwater Management Byla@Wown General Bylawsytile

21)in place that grantshe Town the legal ability to prohibit illicit connections and discharges to the
stormwater utilities in accordance with the NPDES permit. Additionally, thavbyegulates development
projects that will disturb one acre onore of land. The Town Board of Sewer Commissiaeeesponsible

for enforcing the bylavand therules, regulations, and permitting procedures for compliamc019, the
Town adopted the Stormwater Management Rules and Regulations and a stormwiigarese fund to
administer the stormwater management program. This is funded by revenue from a Stormwater Utility
Fee and Stormwater Application Review and Inspection Fee.
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One water resource management area owned by the state is located in the northeast corner of town, but
serves mostly to insure against downstream pollution in the Concord River basith@ntown of
Northborough. Otherwise relatively strict subdivision tohlaws have served to limit the amount of
erosion and sedimentation of water resources.

Beaverdams are a problenthat can causeexcessive erosion, flooding and roadway damage. Beaver
populations are on the rise in every community in central MassadtsiseTheir activities can be a

nuisance to landowners and Public Works employed®n they occurnear human infrastructure.

Beavers are foundih many parts of Shrewsbury anthroughout central Massachusetts. Historically
Shrewsbury has had occasionakiss with beavers in tributaries to the larger streams prior to the latest
trapping laws. Now beavers have gone so faras#Bedzi S a2YS 2F (GKS | NBI Qa f
Brook and Meadow Brook are two recent exampéthis. The beaverelated flooding to the knowledge

of Town officials has not impacted homes or other structures yet, but the Town has received many calls
from concerned residents about nearfigodwaters

Although beaver activity can cause potential problems for local comnegniti such areas, beavers
provide many benefits that are often overlooked. These include groundwater recharge, flood mitigation,
and creation of wetland habitats. Methods for alleviation of the problems caused by beaver activities are
prevalent and candutilized for little or no cost. If consideration of these methods is given, townspeople
can learn more about how to live with these interesting and industrious creatures.

Hazardous Waste Releases
The Massachustts Department of Environmental Protection (DEP) listed 234 Waste Sites/Reportable

Releases in its Database for the Town of Shrewsbury as of April 8,8&0al sites have had multiple
releases. The earliest reported releases were in 1987 at Worcester Sand and Gravel on Holden Street and
Phalo Corporation on Route RResponse Action OutcomBAO) Statements have been submitted and
accepted for 142 sitesAn RAO Statement asserts that response actions were sufficient to achieve a level

of no significant risk or at least ensure that all substantial hazards were eliminated. Response Tracking
Numbers have been closed on 24 releases and transferred to anptimeary listing, likely a site listed
multiple times for multiple releases. Six (6) sites are Tier classified sites and five (5) have yet to be
classified. Tier classification indicates varying levels of DEP or Licensed Site Professional (LSP)
investigdion, assessment, and remediation oversight. A map of the sites is shown.

While each site has its own particular problems a few general statements apply: 1) most sites are located

2y KS ¢246yQa Y2ail (GN¥ @St SR &l lafioBs, ditlemstivelodfainzer, w 2 dzii S
make up the many of the sites; 3) as a result, the most common problems are soil and/or ground water
releases of petroleum products from leaky underground storage tanks
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Figurel - Reportable Redases

(Massachusetts Department of Environmental Protectior2@0

Invasive speciesnd overgrowth
Invasive plants, those that grow rapidly and are difficult to remove or control once established, are often

threats to forests and wetland areas. When invasive species take over large areas of habitat, ecological
processes are changed. Often they force thé native species that provide food and habitat for local
species. Plants that have been identified as being a threat to Massachusetts forests include Japanese
Barberry Berberis thunbergij Multiflora Rose Rosa multiflory, Garlic MustardAlliaria pdiolata), and
Common BuckthornRhamnus cathartida A number of othespecies threaten natural wetland, flood

plain and streambankommunities in Massachusett®/ithin wetlands invasive species incluBerple
Loosestrife(Lythrum salicarip Phragmites oilCommon Reed@Phragmites australjs Shining Buckthorn
(Rhamnus frangulaandYellow Iriglris pseudacorys Other invasive species threatening floodplains and
A4GNBLFY o0lyla AyOft dzR SLonmetaNdhtRon dapaheleykKhévieddOor B&nbod
(Poygonum cuspidatuth > D2 dzlil 4 SS R 2 Mkgophdi i2pbd@grar)eartsl Sarlic Mustard
(Alliaria petiolatg. Purple Loosestrife and Phragmites have been documented as thredksdasbur® a
wetland and water resource area®ther invasive species thatave established themselves in
Massachusetts include Hydrilla, Cdyaved Pondweed, Swollen Bladderwort, Variable Milfoil, and Water
Chestnut among othersdentifying and monitoring invasive species is an important first step itraéng

or eradicathg them. Education campaigns are important to raise awarengbssewsbury DPW cut brush

along public roads as needed to control vegetation.

Additional species to be on the lookout for that have entered Massachusetts include the Mile a Minute
Vine Polygonum perfoliatum, Persicaria perfoliata), and Giant Hogweed (Heracleum mantegazzianum)
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